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1.  Calibration  of  subject  hydrophones  was  requested  by  reference  (a)  in  con- 
nection with  contract  NOas-59-6134C.  These  measurements  are  a continuation 
of  those  reported  in  references  (b)  and  (c),  Mr.  John  Meyer  of  Bell  Telephone 
Laboratories  was  present  to  observe  and  assist  with  the  measurements. 

2.  The  hydrophones  had  no  designated  type  so  the  same  designation  was  used 
as  before.  The  two  hydrophones  appeared  to  be  similar;  serial  4 has  previously 
been  reported  on  in  reference  (c). 

3.  One  set  of  metal  end  tubes  was  used  to  extend  the  effective  length  of  the 
hydrophones.  Each  end  tube  had  a short  cylindrical  section  5-1/2  inches  inside 
diameter  to  slide  over  the  end  of  the  hydrophone,  and  a larger  cylindrical 
section  4 inches  inside  diameter  extending  outward  8-1/4  inches  from  the  dia- 
phragm. Most  of  the  time  was  spent  in  experimenting  with  different  methods  of 
removing  trapped  air  bubbles  from  within  the  end  tubes.  As  none  of  the  methods 
was  completely  successful,  only  one  set  of  data  employing  the  end  tubes  was 
computed;  the  results  are  shown  in  drawing  USRL  24950,  enclosure  (1).  Free- 
field  sensitivities  of  the  two  hydrophones  without  the  end  tubes  are  shown  in 
drawings  USRL  24951  and  24952. 

4.  Orientations  were  in  accordance  with  the  method  described  on  drawing 
USRL  20113,  enclosure  (1),  for  a piston-type  hydrophone.  The  cylindrical  axis 
coincided  with  the  X axis,  and  the  cable  extended  from  the  hydrophone  in  the  -Y 
direction. 

5.  All  measurements  reported  here  were  made  in  accordance  with  American 
Standard  Procedures  for  Calibration  of  Electroacoustic  Transducers  Particu- 
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i-.'DRlUNATK  SYSTEM  FOR  TRANSDUCER  ORIENTATION 

i!;.  ' i > 1 1 -handed  coordinate  systi'M,  o!  l lie  American  Staud- 
lid  I’t  nct'.Uo  c.'i  tor  Ca  l l In  at  I on  m I-:  led  i oaconiit  Ic  Trana- 

dueera  particularly  Those  for  Use  In  Water,  224. 24-1937, 
la  muni.  The  transducer  1*  llxed  with  respect  to  the 
coordinate  system  anti  Imu  Its  acoustic  center  at  the 
origin,  The  angle  g Is  equivalent  u the  astmuth  angle 
in  sonar  operation, 
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PiACKMKNT  OF  TRANS  DUCK  R IN  COORDINATE  SYSTEM 


Transducer  Type 

Tranaducor  Orientation  in  Coordinate  System 

Point,  or 
Spherical 

Points  on  surface  lhat  coincide  with  the  X and  Z axes  shall  he 
sped  l ied. 

ily  1 tndi  leal , 
iu  Line 

Thu  axis  of  the  cylinder  or  line  shall  coincide  with  the  2 axis. 

A reference  mark  in  the  X2  piano  and  in  the  direction  of  tha  positive 

X axis  will  be  spec llled, 

Plane,  or 

Piston 

The  plane  or  piston  face  shall  bu  In  the  Y£  plana  with  the  X axis 
normal  to  the  lace  at  its  acoustic  center,  A reference  mark  in  the  X2 
plane  and  In  the  direction  of  the  positive  2 axis  will  be  specified. 

Other  Conflgu- 
rat  tons 

Orientation  shall  bo  shown  by  sketch  or  description.  This  category 
includes  line  and  piatbn  types  ot  transducers  operated  in  an  orien- 
tation other  than  those  specified  above, 

ORIENTATIONS  FOR  RESPONSE  AND  DIRECTIVITY  MEASUREMENTS 

The  calibration  measurements  are  made  for  sound  propagated  parallel  to  the 
positive  X axis  (d  0,  t)  90),  unless  otherwise  specif  led  en  the , response  curve . 

Directivity.  The  plane  of  the  pattern  Is  specified,  and  the  following  conventions  are 
observed,  lt_  unothor  uilontat  ton  Is  no!  specified  on  the  pattern . 

YY  I' I ane;  The  positive  X axis  (d  > 0,  W 90)  coincides  with  the  aero-degree  direction  on 
the  pattern  and  the  positive  Y axis  id  <■-  90,  0 90)  Is  al  90  degrees  measured 

in  s clockwise  direction.  Rotation  is  around  the  2 axis;  the  positive  2 axis 

is  directed  upward  from  the  plane  of  the  paper. 

Y.  rionc;  The  positive  X axis  eetnetdos  with  the  aero-degree  direction  and  the  poalttvu 
2 axis  (0  0)  is  at  90  degrees  measured  in  a clockwise  direction.  Rotation  Is 

mound  the  Y uxla;  the  negative  Y axis  la  directed  upward  from  the  plane  of  the 
paper , 

Y i.  Plane.  The  positive  Y axis  coincides  with  the  aero-degree  direct  Ion  and  the  positive 

2 axis  ts  at  90  degruos  measured  In  a clockwise  direction.  Rotation  Is  around 

the  X axis;  the  positive  X axia  is  directed  upward  from  the  plane  of  the  paper. 


